SGK3 promotes ER+ breast cancer by MARCH5-mediated BNIP3 ubiquitination
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Introduction. More than 70% of breast cancer cases are estrogen receptor-positive. Serum- and glucocorticoid-regulated kinase 3 (SGK3) is positively regulated by estrogen, but its molecular action remains unclear.
Aims. This study investigated the role and mechanism of SGK3 in estrogen receptor-positive breast cancer (ER+ BC) progression, particularly focusing on mitophagy regulation.
Methods. Immunohistochemistry was performed to evaluate SGK3 expression in ER+ BC tissues and assess its prognostic significance. RNA sequencing was conducted to validate the association between SGK3 and the mitophagy pathway. Transmission electron microscopy and fluorescence imaging were used to examine mitochondrial autophagy and autophagic flux. Truncation mutants, co-immunoprecipitation, and immunofluorescence assays were employed to investigate the ubiquitination status of the SGK3/MARCH5/BNIP3 axis. 
Results. Bioinformatics analyses first confirmed that SGK3 is significantly upregulated in ER+ BC tissues and cell lines compared to normal tissues and other BC subtypes, with high SGK3 expression correlating with poor patient prognosis. In vitro and in vivo experiments demonstrated that SGK3 promotes ER+ BC cell proliferation and tumor growth while suppressing mitophagy. Mechanistically, mass spectrometry and interaction assays revealed that SGK3 recruits the E3 ubiquitin ligase MARCH5 to bind BNIP3, a key mitophagy regulator. MARCH5 then mediates K48-linked polyubiquitination and degradation of BNIP3 (targeting K111/K112 residues of BNIP3 via its own RING domain), thereby reducing mitochondrial reactive oxygen species production and maintaining mitochondrial membrane potential.
Discussion. Collectively, these findings indicate that SGK3 drives ER+ BC progression by inhibiting mitophagy through MARCH5-dependent BNIP3 ubiquitination, highlighting the SGK3/MARCH5/BNIP3 axis as a potential therapeutic target for ER+ BC.
